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Background: Prompt open arthrotomy is historically utilized to
treat pediatric septic arthritis of the hip, but arthroscopy has
been described as a valid alternative to prevent long-term se-
quelae. Standard hip arthroscopy in adolescents and adults
utilizes lateral-based portals, but successful irrigation in infants
may necessitate a medial portal due to the smaller joint size. The
purpose of this study was to determine the safety of a medial hip
portal in children based on its anatomic relation to neuro-
vascular structures.
Methods: A retrospective review of children 6 years of age or
below with septic hip arthritis who obtained a preoperative
magnetic resonance imaging (MRI) between 2009 and 2015 was
performed. Multiple measures were recorded from the MRI to
create a 3D cone with the vertex just posterior to the adductor
longus at the convergence of the gluteal and inguinal creases—a
previously described posteromedial portal—with the cone base
being a circle defined as the central joint diameter. The distance
to the femoral vessels and nerve were then recorded. An adult
cadaver was then utilized to replicate the proposed portal
starting point and trajectory to confirm that it could be re-
producible in a clinical setting.
Results: After applying criteria, 47 MRI were evaluated (21
boys, 26 girls) demonstrating a mean distance to femoral vessels
and nerve: at insertion, 18.9mm (minimum 10.5mm) and at the
hip joint, 11.1mm (minimum 5.2mm). Girls and boys did not
diﬀer significantly, but there was a significant correlation of
both age (r=0.75) and body weight (r=0.84) to the measured
distance (P<0.001). Imaging of the cadaver confirmed that the
starting point could be replicated.
Conclusions: There is a direct relation to size of the child and the
distance from the neurovascular structures to the cannula tra-
jectory, but even the smallest of children have at least 5.5mm of
adductor longus to protect the femoral structures. A medial-
based portal that utilizes a medial needle for initial aspiration
features a wide margin of safety for children requiring treatment
for septic hip arthritis.
Level of Evidence: Level IV.
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(J Pediatr Orthop 2016;00:000–000)
Using arthroscopy for the diagnosis and treatment ofhip pathologies is a growing modality in orthopaedic
surgery. Many portals have been described in the liter-
ature, but they have mainly been lateral-based portals.1–3
Medial-based portals have not been widely used because
of its proximity to many neurovascular structures such as
the obturator nerve and the medial circumflex artery.4
However, access through a medial hip portal could be
beneficial in hip pathologies that require a direct
FIGURE 1. Axial magnetic resonance imaging sequence
demonstrating the line drawn to measure the distance from
the needle insertion (*) (or the cone vertex) to the femoral
neurovascular structures (**).
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approach to the medial aspect of the hip, such as 2 portal
irrigation and debridement in children with septic ar-
thritis.
Chung et al5 have documented the use of arthro-
scopy in children and they utilized either an anterolateral
or medial portal and contested that the anterolateral
portal was preferred for safety reasons. The utilization of
a medial portal has been described to mirror the uti-
lization of a needle for aspiration of the joint in this clinic
setting. It is placed immediately posterior to the adductor
longus muscle with the hip positioned in flexion, abduc-
tion, and external rotation. Teloken et al6 described an
inferomedial approach in an adult. This portal was
positioned posterior to the adductor longus muscle with
the hip in extension and abduction. Polesello et al4
described 3 diﬀerent medial portals (anteromedial, post-
eromedial, and distal posteromedial) for hip arthroscopy
using adult cadavers.
To our knowledge, no study has evaluated the
safety of using these various medial portals in children.
The size of an infant precludes the need to have an in-
feromedial, posteromedial, and anteromedial portal and
the convention of placing a needle for aspiration below,
or posterior, to the adductor longus to minimize risk to
the saphenous vessel and anterior branch of the obturator
nerve suggests that the posteromedial is the most viable
approach for a medial hip portal. Although previous ca-
daver studies have been performed in adults to this end,
the availability of infant cadavers precludes the possibility
of this assessment.7 The purpose of this study was to
utilize magnetic resonance imaging (MRI) of a pediatric
population to determine the safety of a medial portal
placement for arthroscopic drainage of septic hip. Our
hypothesis is that the medial portals are safe and will not
cause any injury to the main neurovascular structures in
children with this condition.
METHODS
A retrospective review of children with the diagnosis
of septic hip arthritis was performed to include children
below the age of 7 between January 2009 and March
2015. Exclusion criteria included those without a pre-
operative MRI, those with MRI but insuﬃcient images to
achieve the required measures, or poor quality imaging
due to patient position (even though the thigh is placed in
a slightly flexed and abducted position during surgery,
this position within the MRI scanner created poor quality
images because the sagittal, coronal, and axial cuts were
not adjusted to match the position of the thigh as the
orders were for imaging of the aﬀected hip joint).
Previous reports on medial hip portals utilized dis-
crete measures from bony landmarks on adults, but to
adjust for the variation in size of this study population, a
definition of the insertion point was developed. Knowing
that the insertion would be posterior to the adductor
longus, the measures of insertion to the femoral vessels
and nerve (FNV) was made at the medial border of
FIGURE 2. Coronal magnetic resonance imaging of the ca-
daver demonstrating the wood dowel starting at the con-
vergence of the skin creases (*) (cone vertex) and traveling
toward the hip joint.
FIGURE 3. Axial (left image) and sagittal (right image) in sync magnetic resonance images demonstrating how the anterior
border of the joint is identified (A), followed by the posterior border of the joint (B).
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adductor longus at the cleft between it and the adductor
magnus. The insertion was further defined in regards to
distance from the hip joint by the convergence of the
gluteal and inguinal creases at the aforementioned post-
eromedial location behind the adductor longus (Fig. 1).
This location was consistently seen on MRI, and it was
used on the adult cadaver within this study to confirm
that our radiographic measures could be reproduced
ex vivo.
A wooden dowel (diameter 4.8mm) was placed
utilizing these landmarks, and the adult cadaver was im-
aged (1.5T MRI, GE Discovery MR450; GE Healthcare,
UK) to confirm that our landmarks represented what
could be identified on the infant MRI. With the cadaver
images validating our landmarks, the vertex of our cone
could then be defined (Fig. 2).
We then evaluated the collected images and utilized
the following protocol to define the base of the cone. The
cone would then reflect possible variation in the trajectory
of the needle being placed for the cannulated medial ar-
throscopy portal.
The images utilized for the study were the best
available sequences that allowed a side-by-side compar-
ison for coronal, axial, and sagittal images. These in-
cluded T1, T2, and postintravenous contrast sequences.
All measures were made utilizing Merge PACS (Merge
Healthcare Inc., Chicago, IL). To establish the base of the
cone, an axial image is discovered that represented the
center of the joint based on referencing the other 2 se-
quences. This image then served to store all the meas-
urements so that the diameter could define the circular
base of the cone and then the distance to the FNV could
FIGURE 4. Axial (left image) and coronal (right image) in sync magnetic resonance images demonstrating how the lateral aspect
of the joint on coronal is drawn on the axial sequence (A), followed by the medial aspect of the joint (B).
FIGURE 5. A, The same axial magnetic resonance image from previous figures with the 4 borders outlined, with a fit to match
circle embedded. The circle makes up the base of the cone. B, Measurements can then be made of the base of cone diameter (d1)
and the distance from the base of the cone to the FNV (d2).
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be recorded. Before measurements could be made, we
identified the center images on the sagittal and the coro-
nal sequences and recorded those as well. Starting with
the sagittal center sequence the anterior border of the
joint was identified and recorded (Fig. 3A) and then the
posterior border (Fig. 3B). Then the coronal sequence
was utilized to define the lateral and medial borders
(Figs. 4A, B), and a circle was drawn into the center of
that square (Fig. 5A). This circle is the base of the cone,
with the insertion point of the arthroscope being the
vertex of the cone. From this the diameter and distance to
the FNV could be measured (Fig. 5B).
Patient age, sex, height, and weight were recorded.
Size and distance measurements were recorded in milli-
meters for each patient. The Shapiro-Wilk test of nor-
mality was performed on all data before analysis.
Descriptive statistics were reported. Analysis of variance
and Mann-Whitney tests were used to compare means
among boys and girls. Simple linear regression analysis
was used to evaluate the relationship between age and
weight and distance to vessels. The data analysis was
performed using SPSS (version 12; SPSS Inc., Chicago,
IL).
RESULTS
An initial search for children with a septic hip
treated within the Institutional Review Board approval
window yielded 107 subjects. In total, 42 subjects were
excluded because they did not have a diagnostic MRI, 14
subjects were excluded because they were 7 years of age or
above, 1 subject was excluded for being below 1 year of
age, and 3 subjects were excluded because their MRI was
taken with the hip flexed (n=2) or abducted (n=1). A
total of 47 children were included. The cohort included 21
boys and 26 girls. Table 1 demonstrates the distribution
of measures based on sex and age, and the mean distances
to the FNV were as follows: at insertion, 18.9±6.3mm
(minimum 10.5mm) and at the hip joint, 11.1±3.0mm
(minimum 5.2mm).
We found no significant diﬀerence in cone base
diameter (P=0.46), base to femoral vessel distance
(P=0.76), or cone vertex to femoral vessel distance
(P=0.99) based on sex of the child. Instead, diﬀerences
in cone base diameter, base to femoral vessel distance, or
cone vertex to femoral vessel distance were found to be
related to changes in age and body weight (Table 2).
DISCUSSION
Despite the fact that arthroscopy is a valid alter-
native to open treatment of septic arthritis in the knee
with shorter hospitalizations and its minimally invasive
nature with little soft tissue disruption,8 hip arthroscopy
has not replaced open arthrotomy in the treatment of
infantile septic hip arthritis. Although the technique was
first described as a successful case series about a quarter
century before this study,5 there have not been any
comparative studies. One of the factors likely contrib-
uting to this lack of popularity is that standard hip ar-
throscopy requires traction and therefore utilizes only
lateral-sided portals. Unfortunately, both of these make
“standard” hip arthroscopy diﬃcult to perform in infants.
However, even as described by Chung and colleagues,
traction is not required for those below the age of 6 years.
Yet, they only used a single portal in washing out their
series of infants. Even though evidence for using 1 versus
2 portals is nonexistent, the advantage of having 2 portals
(as described in other joints where this technique has
grown in favor) cannot be understated.8 Therefore, the
importance of determining how to develop 2 portals in
the infant hip is paramount to the safety of those portals.
The ability to look into the joint with a camera is not been
previously identified as an important aspect of septic hip
TABLE 1. Mean Measurements (mm) for Each Age Group (Years), Both Sexes Included
Cone Base Diameter Base to Femoral Vessel Distance Cone Vertex to Femoral Vessels
Age n Mean±SD Range Mean±SD Range Mean±SD Range
1 5 27.8±3.2 23.7-31.9 8.0±2.7 5.2-12 14±3.9 10.9-20.8
2 11 25.5±2.4 20.7-28.6 10.8±2.7 7.0-16.8 15.4±3.9 10.5-21.4
3 10 25.8±2.3 21.5-29.0 9.4±1.7 6.6-11.3 15.0±4.0 10.9-23.8
4 6 29.8±2.8 25.0-32.7 10.7±3.1 6.3-13.7 19.9±1.9 17.7-22.7
5 10 30.2±3.0 25.8-35.1 13.7±2.5 9.2-17.7 22.9±3.0 18.0-28.8
6 5 33.8±4.1 26.7-36.4 13.8±1.4 12.1-15.8 30.3±6.3 22.4-35.4
Total 47 28.3±3.9 20.7-36.4 11.1±3.0 5.2-17.7 18.9±6.3 10.5-35.4
TABLE 2. Correlation Between Measurements and Age and Weight
Cone Base Diameter Base to Femoral Vessel Distance Cone Vertex to Femoral Vessels
r P r P r P
Age 0.603 <0.001 0.568 0.004 0.754 <0.001
Weight 0.669 <0.001 0.382 <0.001 0.835 <0.001
r=Pearson correlation.
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irrigation. This study identifies that a medial-based portal
could be utilized in a safe fashion, as it relates to the
femoral neurological and vascular structures.
Previous cadaver work in adult specimens has
confirmed that the posteromedial portal is safe and that
both the proximal and distal versions are a mean 10mm
from the profundis femoral artery.4 Without doubt, the
obturator nerve is close to this portal, but the posterior
branch is the structure at risk and it is at no greater risk
than when this site is utilized for needle aspiration of the
joint. Despite the smaller sizes of our specimens, our MRI
data suggest that the distance to the FNV is approx-
imately the same as that seen in the adult cadaver.
Moreover, the methodology of our review helps
define a safe starting point for the medial portal utilizing
the gluteal and inguinal crease convergence to identify the
distance from the pelvis to make the vertex of the cone of
entry. When this landmark is utilized, then risk to the
FNV structures is minimized (Fig. 6). The margin for
safety is a mean 18.9mm at the insertion of the needle and
11.1mm at the hip joint utilizing these landmarks, as the
needle passes posteromedial to the femoral neurovascular
structures. The choice of arthroscopy cannula size is at
the discretion of the operating surgeon, but the standard
scope diameters for children tend to be 2.7 and 4.5mm, so
these radii would diminish the margin of safety by ap-
proximately 1.3 to 2.3mm, respectively. However, it is
important to note that insertion of a cannula over a guide
wire (which would be the standard technique for insertion
of a cannula into the hip joint) will push structures away
from the cannula rather than risking penetration of the
structures, as is the case with a needle insertion.
The greatest limitation of this study is the inability
to have true 3D reconstructions of the MRI. This would
have made for digital pediatric cadavers that could have
been utilized in place of actual cadavers that are diﬃcult
to obtain in this age group. However, the methodology of
our measurements helps give a good approximation of the
safety of this type of hip portal. Moreover, the resolution
of the 1.5T MRI limited the ability to identify all the
potential structures at risk such as the posterior branch of
the obturator nerve, as mentioned previously.
There is a direct relation to size of the child and the
distance from the neurovascular structures at the vertex
to the cannula trajectory, but even the smallest of children
have at least 5.5mm of adductor longus to protect the
femoral structures. A medial-based portal that utilizes a
medial needle for initial aspiration features a wide margin
of safety for children requiring treatment for septic hip
arthritis. Future study on the clinical success of this portal
to eﬀectively and safely treat septic arthritis of the infant
hip can now be undertaken.
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FIGURE 6. Intraoperative clinical photograph demonstrating
the insertion point of the posteromedial needle for aspiration
in a child with presumed septic hip arthritis, the inguinal and
gluteal creases are marked with a 3D rendering of the cone
defined by our measurements and its relationship to the
femoral nerve and vessels overlaid on the photograph. *in-
dicates the vertex of the cone. ***indicates the base of the
cone.
J Pediatr Orthop ! Volume 00, Number 00, ’’ 2016 A Medial Portal for Hip Arthroscopy
Copyright r 2016 Wolters Kluwer Health, Inc. All rights reserved. www.pedorthopaedics.com | 5
Copyright r 2016 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
